This paper studies the sharp increase in violence experienced in Mexico after 2006, known as "The War on Drugs," and its effects on human capital accumulation. The upsurge in violence is expected to have direct effects on individuals' schooling decisions, but not indirect effects, because there was no severe destruction of infrastructure. The fact that the marked increases in violence were concentrated in some municipalities (and not in others) allows for implementation of a fixed-effects methodology to study the effects of violence on educational outcomes. Different from several recent studies that have found significant negative effects of violence on economic outcomes in Mexico, the paper finds evidence that this is not the case, at least for human capital accumulation. The paper uses several sources of data on homicides and educational outcomes and shows that, at most, there are very small effects on total enrollment. These small effects may be driven by some students being displaced from high-violence municipalities to low-violence municipalities; but the education decisions of individuals do not seem to be highly impacted. The analysis discards the possibility that the effects on enrollment of young adults appear small because of a counteracting effect from exworkers returning to school. The results stand in contrast with recent evidence of the negative effects of violence on short-term economic growth, since minimal to null effects on human capital accumulation today should have little to no adverse effects on long-term growth outcomes in Mexico.
Introduction
There is a growing interest in the economic literature on the pervasive effects of exposure to violence and the presence of armed conflicts on human capital accumulation. Social scientists have suggested that hostile environments may have a detrimental effect on education by reducing enrollment, years of schooling, academic achievement, and even long-term labor market performance. However, the literature has come short on disentangling the direct effect of individuals' schooling decisions from the indirect effects related to the destruction of infrastructure which inevitably accompanies armed conflict.
In this paper we study the sharp increase in violence experienced in Mexico after 2006 and its effects on human capital accumulation. This upsurge in violence is associated with the Federal Government's launch of a military offensive against drug trafficking organizations (DTOs) known as the "War on Drugs". Months after the start of this operation in December 2006, that deployed 6,500 federal troops and continued to expand to approximately 45,000 troops by 2011, violent confrontations between DTOs and official armed forces and between competing DTOs became more frequent and homicide rates increased quickly.
This raise in violence affected significantly some municipalities, while it virtually left others untouched. Though concentrated in some municipalities (that became fighting grounds between DTOs), the municipalities affected in this period are spread across the country. The northern border, and the Pacific and Gulf of Mexico coasts, all saw violence spikes in some of their cities. The increase in violence affected both places that had historically observed high levels (such as Ciudad Juárez in the north) and places that had not experienced high levels before (including the prosperous city of Monterrey). Other cities, including Mexico City, that had suffered significant crime rates in earlier years, did not experience increases during this period.
The fact that the marked increases in violence were concentrated in some municipalities (and not in others) allows us to implement a fixed effects methodology to study the effects of violence. Also, the fact that Mexico's War on Drugs has not had the destruction of infrastructure which usually accompanies large scale armed conflicts allows us to disentangle the direct effect of violence on individuals' schooling decisions. Our empirical strategy then consists of comparing changes in educational outcomes with changes in the number of homicides at the municipality level. We find evidence that changes in the level of homicide rates do not seem to be explained by prior trends in homicide rates, economic growth, or other variables, which gives credence to our empirical strategy.
The analysis combines homicides data from official statistics reported by Mexico's Technical Secretariat of the National Public Security Council (SNSP) with the official education enrollment data from the National Institute of Statistics, INEGI (as reported the Ministry of Public Education, SEP).
We show that increases in violence had a very small impact on the number of students enrolled in a municipality. An increase of 8 homicides per 100,000 individuals (which corresponds to the nationwide increase in the homicide rate during the period of analysis, 2007 to 2011) is associated with no decrease in the number of enrolled students in basic education comprised by primary and lower 3 secondary school (primaria and secundaria, or years 1 to 9), and a 0.3% decrease in the number of enrolled students in upper secondary school (preparatoria or bachillerato, or years 10 to 12). Because our results are tightly estimated, we can conclude that the decreases are not steeper than 0.067% and 0.59%, respectively.
We find that these small effects are explained by migration of students rather than by changes in enrollment. We conduct a second set of analyses where the education variable comes from household surveys and censuses. In this case, the dependent variable is an indicator of whether the individual is attending school or not. With these specifications, we cannot reject the null hypothesis of no impact of violence (as proxied by the homicide rates) on enrollment rates. 1 At the 5 percent level, we estimate that the effect of an increase of 8 homicides per 100,000 individuals on the enrollment rates of 15-17 year olds is smaller than 0.032%, for example. We hypothesize that the small effect on the number of enrolled students but null impact on the rate of enrollment is explained by an impact on migration. We corroborate this by showing that increases in violence are associated with outmigration: municipalities with higher increases in homicide rates observed relative reductions in their population size. Thus, these results are consistent with the hypothesis that a small fraction of families reacted to increases of violence by moving out (with their school-age children) of their municipality of residence to less-affected municipalities, but that it did not affect the probability of being enrolled in school.
Several studies have found significant effects of violence on economic outcomes in Mexico in the same period, though none of these (to our knowledge) look at education outcomes. Using similar methodologies, focusing on the same population and using the same homicide data, Arias and Esquivel (2013), Robles et al (2013) , Velásquez (2014) , Dell (2014) and Enamorado et al (2014) find significant negative effects of homicide rates on labor market outcomes and economic activities. Given this evidence, we expected to find significant effects on education. However, we find evidence that this is not to be the case. By using several sources of data we show, at most, very small effects on total enrollment rates. A small number of students are being displaced from high violence municipalities to low violence municipalities, thus reducing the total number of students in high violence municipalities; but the education decisions of individuals does not seem to be highly impacted. We explore whether the lack of effect on enrollment may arise due to a counteracting effect on the labor force. That is, we explore whether a reduction in employment frees some young individuals to enroll in school. We find no evidence of this: increases in violence were not associated with reductions in employment or labor force participation for school-aged individuals. Our results stand in contrast with the above-described literature finding negative effects of violence on short-term economic growth; since minimal to null 4 effects on human capital accumulation today should have little to no adverse effects on long-term growth outcomes in Mexico.
Violence could affect human capital formation through learning given enrollment. This second channel would occur if stress associated with violence affects the learning for those in school. We test the effect of homicide rates on national test scores and do not find an effect on test scores either. However, these results are less precisely estimated. In addition, the selection issues caused by the effect of violence on migration further complicate the interpretation of this result. Thus, we cannot conclude with certainty whether there has been such effect.
The rest of this paper is organized as follows. Section 2 presents a brief discussion on the theoretical and empirical evidence on this subject. Section 3 presents some stylized facts on the spike in violent crime rates observed during Mexico's Drug War. Section 4 describes the data used for this study. Section 5 lays out the empirical strategy. Section 6 presents our main findings, and Section 7 concludes.
Evidence on the Effects of Violence on Human Capital and Labor Market Outcomes
The literature identifies two main potential channels on how violence can affect educational outcomes. First, some theories predict that crime and violence can negatively affect enrollment rates. Second, some theories focus on the negative effect of violence on learning given enrollment. This second channel would occur if stress associated with violence affects the learning for those in school.
A good number of studies analyze the potential effects of violence on both enrollment and student attainment. This body of literature includes Shemyakina (2006) who studies the effect of the armed conflict in Tajikistan on individuals' school attainment and enrollment, Chamarbagwala and Morán (2011) who analyze the impact of Guatemala's 36-year-long civil war between 1960 and 1996 on human capital accumulation, and Ichino and Winter-Ebmer (2004) who study the effects of World War II on schooling and labor market outcomes of German and Austrian school-age children. All these studies find significant evidence that exposure to armed conflict had a negative impact on human capital accumulation and learning outcomes.
Nevertheless, the literature studying the effect of violence in large scale armed conflicts has an important shortcoming. Given the nature of the settings being analyzed, it is hard -if not impossibleto disentangle the direct effects of violence on individuals' schooling decisions and academic performance from the indirect effects, as human capital accumulation decisions are usually severely affected by the destruction of infrastructure (like schools and roads) which inevitably accompanies these war episodes. In fact, most of these studies suggest that physical capital destruction is one of the main mechanisms through which education is negatively affected. While Mexico's War on Drugs has taken an important toll in human lives, it has not had the destruction of infrastructure which usually accompanies large scale armed conflicts, thus making Mexico's setting different from traditional armed-conflict scenarios. Our research is thus able to explore the direct effect of violence on human capital accumulation in a highly violent setting through mechanisms besides the destruction of infrastructure.
Recent studies have attempted to use Mexico's War on Drugs to study the effects of violence on economic outcomes. Arias and Esquivel (2013) assess the economic impact of drug-related violence by looking at the relationship between organized crime-related homicides and labor market indicators. They find that drug-related violence increases unemployment (ten additional homicides per 100,000 inhabitants lead to an increase of a half percentage point in the unemployment rate), and that the impact is disproportionally larger for women than for men. Additionally, their evidence suggests that the increase in violence has destroyed both formal and salaried jobs, while increasing selfemployment.
Velásquez (2014) also studies the effect of drug-related homicides on labor market outcomes and household expenditures in Mexico. Taking into consideration endogenous migration, this study finds heterogeneous labor market effects by gender and occupation. In particular, she presents evidence that increases in the homicide rates increases the probability that self-employed women leave the labor market and reduce their hours worked. By contrast, this study finds that violence does not appear to affect the labor market participation of self-employed men, but does negatively affect their hourly and total earnings. Finally, the paper also concludes that these negative labor outcomes caused by violence had a negative impact in per capita expenditure at the household level.
Another study that uses the same data set, by Dell (2014) , shows that homicide rates and diversion of drug traffic had negative impacts on informal sector earnings and female labor force participation, but it finds no significant effect on formal sector wages and male labor force participation (in the same line as Velásquez). The study concludes that while economic effects may be noisily estimated, they are consistent with qualitative evidence that DTOs extort informal sector producers via protection rackets. Robles et al (2013) study the effect of drug-trafficking related homicides in Mexico on economic activity (measured using electricity consumption) and unemployment. They suggest that drug-related crime may be affecting the economy by increasing extortion, inducing migration of businesses and business owners to safer territories, a decrease in capital investment and creation of new businesses. They find that an increase of 10 homicides per 100,000 inhabitants generates a decrease in the proportion of people working of 2-3 percentage points. Additionally an increase of 1 homicide per 100,000 inhabitants decreases municipal income by 1.2%.
Finally, Enamorado, et al (2014) combine municipality-level data on incomes (from poverty maps) and crime data for Mexico, and study the effects of the spike in violent crime on income convergence. They find evidence indicating a negative impact of drug-related homicides on income growth in Mexican municipalities over the period from 2005 to 2010. Non-drug related crimes, on the other hand, are not found to have any effect on the economic growth rate of municipalities during the same time period.
We complement this body of evidence by studying the effects of violence in human capital accumulation. This is important in order to understand whether the channel that explains these findings on the negative effects of violence on economic activity might be linked to education; and also since it could preview longer term impacts of the crisis.
3.
Recent 2 The figure also shows a measure of "drug-related homicides" collected by the National Council of Public Security (Consejo Nacional de Seguridad Pública) of the Federal Government. It includes all deaths by "presumed delinquent rivalry". Homicides are catalogued into "deaths by execution" (violent deaths where the deceased presumably belongs to a DTO, and where no government authority was involved), "deaths from confrontations" (violent deaths resulting from a confrontation between DTOs and official authorities), and "deaths by aggression" (deaths resulting from an assault on official government authorities). These data cover the period from December 2006 until June 2012. Many municipalities experienced sharp increases in crime, some of which started out as relatively peaceful locations to displaying very high homicide rates, even by international standards, while others have maintained constant levels of violence. Figure 2 displays the evolution of homicide rates for some selected Mexican states. For example, while Puebla, Queretaro and Quintana Roo show a relatively low and constant homicide rate per 100,000 inhabitants, states like Sinaloa, Guerrero, and Sonora present a sharp increase in their violence rates, especially as of 2007. The recent spike in violence in Mexico has drawn attention both in the policy and academic arenas. It has been argued that the increase in violence was triggered as a response to aggressive government policies (Guerrero, 2011; Guerrero, 2010; Merino 2011) , although no consensus has been reached. Dell (2014) examines the direct and spillover effects of Mexican policies towards the drug trade. She exploits variation from close mayoral elections to identify the counties that experienced a more intense anti-drug policy. Her analysis suggests that the violence reflects rival traffickers' attempts to wrest control of territories after policies have weakened incumbent criminals.
However, there does not exist a consensus regarding whether the increase in violence has indeed been triggered by government security policies. In fact, there seems to exist some evidence 8 suggesting that the increase of violence has not been a response to the government's aggressive policy to fight DTOs: and Sota and Messmacher (2012) argue that it does not appear to be the case that violence has increased as a response to a targeted security policy, which suggests that counties where violence increased the most need not be affected by different government policies as those with no increase in violence. suggests that the main reason behind the recent escalation of violence is that the illegal drug industry evolved from one in which DTOs were stable oligopolies into one in which DTOs wanted to compete against each other. Rios (2012) provides empirical evidence that the propensity of criminal organizations to engage in damaging criminal activities increases when municipal and state governments are not coordinated. She argues that coordinated political institutions lead criminal organizations to behave and organize in less violent ways. Mexico's political decentralization has decreased the coordination between levels of government which in turn has increased drug related violence. Dube et al (2012) analyze the effect of an increase of the availability of guns on violence in Mexican municipalities near the U.S. border. They find differential increases in homicides in municipalities that were exposed to the spillover of an increased gun supply. They find that the increments were most marked in municipalities with a high degree of political competition in high drug trafficking areas.
Whatever the reason that violence grew substantially in some places and not in others, it is not obvious that trends on education enrollment would have caused and or predicted them. The suddenness and drastic nature of the violence spikes on violence in selected municipalities (which did not have particularly different trends in educational attainment) give us confidence in our methodology, which assumes that changes in violence are orthogonal to what the changes in education enrollment would have been.
Data and Key Variables Violence Indicators
We use the municipal homicide rate per 100,000 inhabitants as our measure of violence. Using homicides as our measure for violence has several advantages. First, homicides are a form of crime which is generally both violent and visible. Additionally, it does not suffer from reporting bias as other types of crime. Finally, homicides have been consistently reported at the municipality level. Homicide statistics were gathered from administrative data and cover the period from 1990 to 2011. They include all homicides at the municipality (municipal) level. Its source is the vital statistics registry from INEGI, the Mexican National Institute of Statistics and Geography.
An additional variable we use is the drug-related homicide rate. These data on total number of homicides at the municipal level comes from official figures made public by Mexico's Technical Secretariat of the National Public Security Council (SNSP), a federal entity dependent of the Ministry of Interior. This variable has the advantage that aims to be more closely related to "war-on-drugs" spikes of violence that is the motivation of this study. However, this variable was created by individual officials' assessments of the relatedness to drug trafficking of the given homicide, and thus it is likely to have substantially more measurement error. Thus, although we include it in some models, we use the standard homicide rate variable for our main specification.
Demographic Characteristics at the Municipal Level
Demographic characteristics at the municipality level were obtained from the Censos de Población y Vivienda for 1990 Vivienda for , 2000 Vivienda for , 2005 Vivienda for , and 2010 , which include data on total population, share of rural population, share of population between 15 and 29 years of age, share of population over 60, median age, number of households, male to female ratio and fertility rate. For the years between censuses, we interpolated values assuming linear growth.
We have also gathered data on aggregate figures of public expenditures, government transfers, and other public finance variables at the municipal level in Mexico. The data on public expenditures was obtained from the State and Municipal System of Databases (SIMBAD) produced by the National Institute of Statistics, Geography, and Information (INEGI).
Data on Education (schooling, enrollment rates)
The yearly education data from the first data set includes student enrollment (total students), passing rates, and retention rates at the municipality level. These data were obtained from INEGI and are consistently reported from 1994 to 2010. The variables are decomposed by the different levels of schooling, namely for primaria (primary school, grades 1-6), secundaria (lower secondary school, grades 7-9), and, preparatoria or bachillerato (upper secondary school, grades 10-12). Historically in Mexico, grades 1-9 have been compulsory and as of constitutional changes made in 2013 grades 10-12 are now mandatory as well. The education variables considered in this data set include the total number of students for the aforementioned schooling levels (and the log of this number), the passing rate (# passing students / # total students), and the retention rate (# total students / # enrolled students).
While we know the total number of students at each school level, we do not have precise data on the corresponding school age population. Thus, we cannot calculate enrollment rates from this source with reliable precision. In order to include enrollment rates in the analysis, we use data from the Micro-Sample of the Census (2000 and and the interim census update, the Conteo de Población for 2005. We also use the quarterly Encuesta Nacional de Ocupación y Empleo (ENOE), which provides household level data of participation in schooling and workforce.
When we analyze the effects on the number of students enrolled in the municipality, we only do this at the level of basic and upper secondary school only, and not at the college or beyond levels. This is because students are more likely to reside outside of the municipality where the university is located at the university level. Thus, the outcome variable (number of students enrolled in the municipality) may not be indicative of the schooling decisions of the population in question. However, the analysis using the Census and ENOE data do allow us to look at the effects on the education decisions of college-age individuals.
These data were merged with the homicides database, resulting in a panel with 2,457 counties followed over the 1994-2010 period, yielding a total of 41,769 observations.
The first data set we constructed is a large panel data set at the municipality level covering the period from 1994 to 2010. Municipios are the third-level administrative division in Mexico (the secondlevel being Estados, or States, and the first-level the Federal Government). There are 2,457 municipalities in the Mexican territory. This original data set was constructed from SIMBAD produced by INEGI and includes yearly education variables (from the official records of the Ministry of Public Education) as well as monthly crime variables and demographic characteristics for census years.
The second data set was constructed using data from the records of a standardized test applied to all students nationwide. These records allow us to follow schools over the 2009-2011 period. By merging these data with information from the administrative school census we are able to locate schools at the municipality level, and thus combine the education variables with the municipality violence data.
Our second data set allows us to look at student performance and school size. These data come from the ENLACE, Evaluación Nacional del Logro Académico en Centros Escolares (National Evaluation of Academic Achievement in School Centers) results. ENLACE is a nationwide test applied to all students in educación básica (basic education which is composed of primary and lower secondary education, grades 1-9). We use the results from ENLACE 2009-2011. 3 The data from these tests is reported at the student level, but due to the nature of the data it is impossible to follow a particular student through time. However, using administrative data from the School Census 2009 (Formato 911) we are able to match students to their schools and locate the municipality where these are located. This allows us to create a novel panel at the school and municipal level and use the aggregate test scores through time. Additionally, these data provide us with information about the school size and mean test scores. The database follows 78,830 primary schools and 25,989 lower secondary schools over three years.
Identification and Econometric Specification
There is huge variation in terms of the changes in violence across municipalities from the start of the "War on Drugs". Some municipalities with originally high homicide rates, saw a reduction or no change in the homicide rates (our primary proxy measure for violence, although some specifications also use drug-related homicide rates). Among those with originally low violence, some remained relatively peaceful while others saw the homicide rate explode. This huge variation in the paths of homicide rates across municipalities allows us to have enough power to estimate very precisely the effect of violence (as proxied by homicide rates) on education enrollments. Given that these large municipality-specific changes are not likely to have been brought about by the small differences in the trends in educational attainment, it is unlikely that our fixed effects approach will suffer from reverse-causality bias. 
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We use a fixed effects model to assess whether greater exposure to violence has had an impact on human capital accumulation at the municipality level. The fixed effects models that we estimate are of the form: yit=αi+βt+γ*homicidesit+εit (1) where yit represents the educational variable of interest, αi a set of municipality fixed effects, βt a set of year fixed effects and homicidesit the homicide rate per 100,000 inhabitants for municipality (or a normalized transformation of the homicide rate) i at time t. The municipality-year specific error term is given by εit. The coefficient of interest is γ. All standard errors are clustered at the municipality level.
The education variables in our first set of specifications are the log of the total number of students at different education levels for each municipality over the period 1994-2010. They are reported separately for the different school levels, which allows us to run our regressions separately for primary, lower secondary, and upper secondary. This approach is useful as it allows us to explore whether violence is affecting education in different ways according to school level. Running the specification presented in Equation (1) separately for each school level would allow us to get some preliminary suggestive evidence about the effect of violence on education.
We also run the fixed effects model for the education variables from our second data set which was constructed using the information from ENLACE. When using this data set, we can aggregate the student information to the (i) municipality level, and (ii) school level. When using the data aggregated at the school level we include school fixed effects as opposed to municipality fixed effects. The homicide variable corresponds to the annualized homicide rate per 100,000 inhabitants, normalized according to the national homicide rate per 100,000 inhabitants in 2007 (general homicide rate of 8.3 and drug related homicide rate of 2.6). All regressions are run with clustered standard errors at the municipality level. 4 Including municipality fixed effects removes all observed and unobserved municipality characteristics that are constant, thus removing the bias in the estimation that is caused by municipality-invariant characteristics. In particular, if certain municipality characteristics are correlated with both an increase in violence and a decrease in schooling, a model without fixed effects would yield a downward biased estimator of the impact of homicides on education. By including municipality fixed effects --and assuming that the trends of these characteristics are time invariant--the bias would be eliminated. The yearly fixed effects eliminate biases that may be occurring at the national level for any given year.
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By including municipality and year fixed effects, we are effectively controlling for factors that are constant in time for any given municipality and constant across counties for any given year. The underlying assumption for this model to be correctly specified is that there are no omitted time-varying municipality specific characteristics that are correlated with our violence variables.
One potential mechanism of an impact of violence on total enrollments in the municipality schools is migration. If those municipalities most affected by increasing violence presented a change in migration patterns (assuming an increase in migration, which would imply a negative effect on population) this would cause a decrease in the number of students.
To test this, we first run regressions of the form specified in Equation (1) including municipality and year fixed effects but use total population and other demographic municipality characteristics as our dependent variable yit. By using demographic characteristics as our dependent variables we analyze whether the homicide rate appears to be affecting total population and its composition.
Second, we use age specific enrollment rates calculated from Census and a labor force survey (the Encuesta Nacional de Ocupación y Empleo, ENOE) to test whether the homicide-rate has affected the share of individuals attending school, as opposed to the actual number of students. This empirical strategy allows us to address migration concerns; to the extent that violence-induced migration is not selective on propensity to education, migration would not affect this result. Of course, it is quite possible that certain types of families are more likely to migrate (i.e. high socio economic status families). However, as we will see, we find that there is no impact of violence on enrollment rates, so it seems that this is not the case.
Other potential mechanism that could confound the effects of violence on enrollment rates at the municipality level is the potential reinsertion into school of former labor force participants who lost their employment or their desire to find a job due to the negative effects of violence in the local economy, as this would cause either higher enrollment rates or higher rates of idleness. Previous studies for Mexico that include Arias and Esquivel (2013), Velásquez (2014) and Dell (2014) show that drug-related homicides increased unemployment and labor force participation, particularly for women. However, these authors only study the effects at the mean and do not provide estimates of potential differentiated effects of violence on labor market outcomes by age group, and thus this effect may not be driven by the school aged population. We test whether this phenomenon may be causing an increase in enrollment rates.
To test for these potential confounding effects, we estimate the model defined in Equation (1) (with municipality and year fixed effects) using as our dependent variable yit, first, the employment rate, and second, the rate of idle-youth, those in the 15 to 24 age range who are neither in school nor in the labor market. We further divide these rates by gender and also by smaller groups (12-14, 15-17, 18-20 and 21-24 years of age) to identify if any trends correspond to changes in enrollment rates in lower-and upper-secondary school. By using idle-youth and employment rates as our dependent variables we additionally test if violence affected the employment or idleness decisions of the schoolaged population. Table 1 shows that there has been a small impact on the number of students enrolled in basic and upper secondary schools in Mexico as a result of the increase in violence. An increase in the homicide rate is associated with decreases in the number of students in the district (municipio).
Results

Impact of Violence on Total Enrollment
In order to clearly analyze the magnitude of the effect, we normalized the independent variable of interest, namely the homicide rate, so that increases of one represent the average increase in the homicide rate of the country. Through this linear transformation (dividing the homicide rate by the country-level increase in the homicide rate between 2007 and 2010), we can interpret the coefficients as representing the impact of an increase in violence comparable to the one experienced by Mexico as a whole. (years 1-9) (years 1-6) (years 1-9) (years 10-12) (years 1-9) (years 1-6) (years 1-9) (years 10-12) (years 1-9) (years 1-6) (years 1-9) (years 10-12) (years 1-9) (years 1-6) (years 1-9) (years 10-12)
Homicide Rate -0.0100** Notes. Dependent variable is the logarithm of county total students (INEGI) by school level. To prevent loosing data from observations equal to zero, wecalculated the log(total students+1). Homicide rates are normalized according to the national homicide rate per 100,000 inhabitants in 2007 (general homicide rate of 8.3 and drug related homicide rate of 2.6). Drug-related homicides are collected by the National Council of Public Security (Consejo Nacional de Seguridad Pública) of the Federal Government and include all deaths by "presumed delinquent rivalry". Standard errors clustered at county level in parentheses. *** p<0.01, ** p<0.05, * p<0.1
The first four columns present the results when we do not include fixed effects for municipality and year. Thus, these may not be interpreted as difference-in-difference results and are driven by both the cross-sectional and longitudinal changes in homicide-rates. The first column shows the impact on students of basic school (grades 1 to 9 of formal schooling). The coefficient of -0.01 would be interpreted as showing that a municipality that experienced a typical increase in homicide rates (i.e. equal to the average of the country) would observe a 1% reduction in the number of children enrolled in basic education. This number arises from similar reductions in primary school students (0.95% -column 2-) as secondary school students (1% -column 3). Column 4 shows the effect on the number of upper secondary school students (grades 10 to 12). The effect on that group is somewhat larger at 1.5%.
These effects, though may be seen as small in economic magnitude, are statistically significant. Some may even argue that these impacts are of substantial economic significance given the large importance of education on labor market earnings (i.e. Card 1999).
A different picture emerges once we control for year and municipality fixed effects, which is our preferred empirical strategy. In this manner, we are effectively comparing the changes in the number of students enrolled in the municipality against the changes in the homicide rate. Columns 5 to 8 present these results. The effect for basic school disappears. The coefficient is not only small (less than 0.001 percent) but also quite accurately estimated. We can reject, for example, the hypothesis that the effect is larger than 0.06%. Zooming in to the impacts on primary (grades 1 to 6) or secondary (7 to 9 grades) we find the same null or miniscule effects.
The results for upper secondary school, however, are different. The coefficient for that regression (column 8) is not insignificant in a statistical sense (at least not at the 10% level). The 0.3% negative effect of the homicide rate is still much smaller than what we obtain when we do not control for state and fixed effects, and we can reject a negative impact larger than 0.5%.
The results presented in columns 9 to 16 rely solely on the period after 2007. We present these because one may hypothesize that the effects are different in the "War on Drugs" period since the issue became much more prominent. In addition, it allows us to use the "Drug Related Homicide Rate" variable in columns 13 to 16. The results are qualitatively similar as before. Although coefficients are generally of the expected sign, (i.e. consistent with a reduction of enrollments when violence is higher), the magnitudes are very small and statistically insignificant. In these cases, in addition, even when the dependent variable is the number of upper secondary school students, the coefficients are statistically undistinguishable from zero.
We present a graphical analysis of this in the figures below, to allow the reader to visualize the magnitude of these effects. In Figure 4 Panel A below, we present the evolution of upper secondary school total enrollments (using an index where the value for 2007 is set to 100), for municipalities where violence has greatly increased and for municipalities where violence has stayed relatively constant. For this purpose, municipalities were divided into "high violence increase" and "low change in violence" according to their homicide rate trend from 2007 to 2011. Counties classified as those where violence increased (471 totals) represent 24.9% of our sample while counties with stable violence levels (945 totals) represent 51% of our sample. The fitted values correspond to the estimated time trend for the 2005-2007 period (using an extrapolation of a linear trend). We can see that while the enrollment for the counties less affected by the increase in violence stayed at levels close to the previous trend, for those counties most affected by the upsurge in violence, the number of enrolled students seems to divert, though only slightly, from the previous trend. Figure 4 Although the difference-in-difference approach used in the regressions reported in Table 1 allows us to disentangle the effect of violence from cofounders that are either fixed in time or change at the same pace in all the country, it does not allow us to disentangle from cofounders that change at the municipality level. Table A .1 in the Appendix also shows that these results are not being driven by confounders that vary at the state level, by presenting the results of regressions with the addition of state-by-year dummy variables.
Given that our finding from the effects shown in Table 1 is that there is at most a small impact in the number of students enrolled in a municipality, we would like to control for variables that may be biasing the effect downwards. One potential issue is that governments (at the federal, state or municipality level) may be responding to the increases in violence by augmenting spending in social services. Such higher level in social spending could increase enrollments if, for example, it includes construction of new schools or improvement in roads that lead to schools. This, in fact, has been occurring as evidence of the recently launched National Program for the Social Prevention of Violence and Crime (Programa Nacional para la Prevencion Social de la Violencia y la Delincuencia) headed by the Ministry of Interior with a total budget of 118,801 million MX$ to implement programs and actions to reduce violence in metropolitan areas as well as in rural areas.
In order to account for this, we estimated a set of models that include public expenditure variables. Table 2 shows pairs of results, the first of which does not include the public expenditure variables and one that does. For example, column one shows the same result as the one presented in the previous table in the fifth column; while column 2 presents the result of the same regression but including the level of public expenditure in the municipality. Table 2 . The impact of homicide rates on the number of enrolled students, controlling for public expenditures
Even though the effect of public expenditures is strongly significant on the number of enrolled students, none of the violence coefficients change in any considerable degree. The coefficient for the logarithm of the number of students of basic education in column 2 (and primary and secondary students separately -columns 4 and 6 respectively-), remains statistically insignificant and of roughly the same magnitude. The statistically significant effect for the number of school students remain significant (and now at the 5% level), but its magnitude remains small (0.32% reduction instead of 0.29%).
We estimated additional models with different sets of municipal-time varying variables. In none of these models was there a substantially different result (these results are presented in Table A . 2 in the Appendix). Thus, the takeaway remains that there seems to have been no or very small effect Notes. Linear regressions. Dependent variable is the logarithm of county total students (INEGI) by school level. To prevent loosing data from observations equal to zero, w e calculated the log(total students+1). All regressions include year and municipality fixed effects. Homicide rates are normalized according to the national homicide rate per 100,000 inhabitants in 2007 (general homicide rate of 8.3 and drug related homicide rate of 2.6). Drug-related homicides are collected by the National Council of Public Security (Consejo Nacional de Seguridad Pública) of the Federal Government and include all deaths by "presumed delinquent rivalry". Standard errors clustered at county level in parentheses. *** p<0.01, ** p<0.05, * p<0.1 20 on the number of students at the basic-school level, and a small effect on the number of upper secondary school students.
Furthermore, we estimate our preferred model which includes municipality and year fixed effects to identify if there are any lagged effects of homicide rates on the number of students enrolled in school (these results are included in the Table A .3 in the Appendix). As in the case of contemporaneous homicide rates, the estimation with homicide rates that correspond to the previous school year has no effect on primary and lower-secondary school, and it has a negative but small effect on upper secondary school of about 0.47%. An interesting case is the model that includes as independent variable the two-period lagged homicide rates. The results of this estimation find a statistically significant negative effect of homicide rates on the number or students enrolled in all school levels, however these are very small, specifically, 0.1% for basic education, and 0.3% for uppersecondary school. Notably, the small negative effect for upper-secondary school persists over time.
Impact of Violence on Enrollment Rates
Albeit small, the effect on the number of students (weakly found at the upper secondary school level) may be a consequence of would-be students in the municipality moving to a different area. To the extent that families with school-aged children flee the areas that are more aggravated, we would expect to see an increase in the number of enrolled students in relatively safer areas and a small reduction in the number of enrolled students in areas getting more violence. This does not necessarily imply, however, that there is an effect on student decisions but rather that there is migration of students.
In order to test this, we use household-survey data where we can analyze, not what is the impact of violence on the number of students enrolled, but on what share of children of a certain age group is enrolled. We ran separate regressions for different age groups so that they match the schooling levels tested in the previous tables. For each set of regressions, we present results for 6-11 year olds (roughly the age of primary school children), 12-14 year olds (secondary school age) and 15-17 year olds (upper secondary school age). In addition, using data from the household level allows us to look at the decisions of individuals of ages higher than typical high school students. Therefore, we can test whether increasing violence reduces the likelihood of a college-age youth of being enrolled. For this purpose, we include two regressions, one for 18-20 year olds, and 21-24 year olds; both groups fall within common age-range of college-level students. The results again do not show an effect. Among the 15 regressions, only one yields a statistically significant result. This result is for the effect of homicide rates on the enrollment of children ages 6-11 and, though significant, is extremely small (a reduction of the share of enrolled children of about 0.00002 for a municipality that suffers an increase in violence of the magnitude of that experienced in Mexico from 2007 to 2010). Furthermore, that result disappears when we use only data from 2005 and later.
The result that had been found to be more robust in terms of the number of high school students does not have its counterpoint in terms of an effect on the enrollment rates of 15-17 year olds. This pattern of results is consistent with a null effect on education enrollments, but with a small effect on migration away from increasingly violent areas. Interestingly, there is also no effect on the enrollment rates of college-age young adults (18-20 and 21-23).
These data allow us to separate regression results for male and female students. One of the hypotheses is that more crime attracts young men to participate in the lucrative but illicit activity, and could thus incentivize them to leave school. To the extent that crime does not attract young women in the same degree, we would expect the effect to exist for men but not for women. On the other hand, if it was the case that women are more vulnerable and feel that going to school exposes them to more risks, we could expect there to be an effect for female but not for male. 
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The results are very similar for each gender. There is only one statistically significant result in any of the regressions, and there is no result for which the magnitude of the coefficient is major.
One potential concern with the results reported in Tables 3 and 4 is that it only uses data from two or three points in time (2000, 2005 and 2010) . In Table 4 , we estimate the same regressions but instead use the ENOE which provides quarterly data. We focus on the 2006-2010 period.
The results provide further confirmation to the finding described above: namely, that there was no effect on enrollment rates. The coefficients are all small, and most are not statistically significant. The exceptions are the outcomes for the 15-17 year old groups, which correspond to the typical age range of upper secondary school, where we found the small but significant impact on the number of students (Tables 1 and 2) . However, the effect goes on the opposite sign as expected. This gives further strength to the interpretation that the small effect of violence on the number of enrolled students, even if it exists, is likely not a result of individual schooling decisions. In the following sections, we present some evidence that there has been some migration resulting from the increases in homicide rates. Such migration could explain the coexistence of a small effect on the number of students enrolled in the municipality and the lack of an effect on enrollment rates. 
Effects on Migration
In order to test the hypothesis that violence did not affect education decisions but affected the location of students, we carry out the following analyses that show that violence affected the residence of individuals.
The models estimated are similar to the ones shown above, but have as dependent variable the number of individuals in the population group living in the municipality. Table 6 shows the coefficients of homicide rates (and drug-related homicide rate) on the logarithm of the total number of people resident in the municipality. Each row shows the result of a separate regression where the dependent variable refers to a different population group (the first row shows the coefficient when the dependent variable is total population, the second and third show the regressions when the dependent variables are total male and total female population; from the fourth onwards show the results by age group). The first two columns show the 2000 to 2010 results (the first one is the barebones Differences-in-Difference approach, whereas the second one adds time-varying public expenditure controls). The last four columns restrict to the 2005 and 2010 data points, and alternate the "homicide rate" and "drug-related homicide rate" variables.
The regressions for total population show a strongly significant impact on total population. On average, a municipality suffering an increase in its homicide rate of 8.3 per 100,000 inhabitants would experience a reduction of 0.17% in its population according to the 2000-2010 specifications (columns 1 and 2). Columns 3 and 4 show the results for the 2005-2010 specifications and though the magnitude is somewhat smaller, they are not statistically different to those on columns 1 and 2. The corresponding results using the variable "drug-related homicide rate", however, do show a substantially smaller impact. This may be a result of a higher measurement error in that variable, which would bias the coefficients towards zero. In any case, all specifications are consistent with there being outmigration for increasingly more violent municipalities and towards relatively safer ones. This result is consistent with Rios (2013) , who estimates that a total of 264,693 individuals have migrated fearing organized crime activities in Mexico between 2005 and 2010. In addition, that study presents anecdotal evidence whereby a significant number of these migrants migrated from more violent municipalities to cities with lower levels of violence.
Rows two and three show nearly identical effects for the male and female populations, a result that is perhaps not surprising if families are moving entirely. All population groups show a statistically significant effect of the expected direction. Interestingly, however, upper secondary-age children (as well as college age youth) seem more likely to be relocated than basic-school aged children as a response to spikes in homicide rates. In the first column, the coefficient for 15-17 year olds, equals -0.0022, about twice as high as the coefficient for 6-14 year olds (-0.0011). Although there are slight variations in those coefficients across the specifications (different columns in the table), in all cases the coefficient for 15-17 year olds is at least double that of 6-14 year olds. 
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The larger effect on migration of 15-17 year olds than 6-14 year olds is also consistent with our result that there was an effect on the number of upper secondary school and not on the number of basic school students, while there was a zero effect on enrollment rates in both groups.
Effects on the Labor Market
Previous studies on the effects of violence on labor market outcomes for Mexico found negative effects on employment and labor force participation, particularly of women (Arias and Esquivel, 2013; Robles et al, 2013; Velásquez, 2014; Dell, 2014; and Enamorado et al, 2014) . Thus, a potential channel that could act in the opposite direction of lower enrollment rates due to higher levels of violence is the re-enrollment into school of discouraged workers. Under the assumption that this hypothesis is valid, then the small/null effect on enrollment/enrollment rates could be a result of two counteracting forces (less willingness to go to school on the one hand, but a larger out of work population who could potentially enroll). This would downward bias our previous results and would thus suggest that there is in fact a negative effect of homicides on enrollment rates.
An important point to notice is that previous studies that found negative effects of violence on employment and labor force participation only estimated such an effect at the mean and by gender. They find that both employment and labor force participation declined for women while it did not change significantly for men. However, they do not study potential differentiated effects of violence on labor outcomes by age group, and thus the effect they find may not be driven by school aged population. Next, using the ENOE data, we test the hypothesis that violence affected the employment or idleness decisions of school-aged population. To do so, we divide the population between 12 and 24 into four groups that may correspond to students in lower-secondary and upper secondary education (12-14, 15-17, 18-20 and 21-24) . We also divide the sample by gender to test whether there are differentiated results for women. Table 7 Panel A estimates the regression of homicide rates on employment rates of men using the ENOE. The coefficients are all small, and most are not statistically significant, similar to what other studies have predicted. The exception is the outcome for drug-related homicides and employment rate for men between 18 and 20 years old, which correspond to the age range in the last year of upper secondary school. Table 7 Panel B presents the results of the model of the effects of violence on employment rates of women. Differently to Arias and Esquivel (2013), our estimates show no statistically significant effects of both homicides and drug-related homicides on employment rates of school-aged women.
Moreover, to test if the results we observe on enrollment rates are explained by idleness caused by violence, we present a model that regresses homicide rates on the share of young individuals that are out of both school and work. More precisely, we test whether there is an effect on the NEET rate ("Not in Education, Employment or Training", NEET) for those in the 15 to 24 age range. Table 8 Panel A and Panel B present the estimates of the effects of violence on the rates of idle-youth divide by gender and by four groups that may correspond to students in lower-secondary and upper secondary education (12-14, 15-17, 18-20 and 21-24) . As in the case of employment rates, we do not find any significant effect of homicide rates (including drug-related homicides) on NEET rates. Thus, all together, the outcomes of violence on employment and youth NEET rates (presented in Tables 7  and 8 ) further validate our results that education decisions are not the channel that explain the small negative effect of violence on the number of enrolled students. Notes. Dependent variable is the the rates of NiNi's (individuals that do not w ork or study) and employment by age group, calculated from ENOE survey data. Homicide rates are normalized according to the national homicide rate per 100,000 inhabitants in 2007 (general homicide rate of 8.3 and drug related homicide rate of 2.6). Drug-related homicides are collected by the National Council of Public Security (Consejo Nacional de Seguridad Pública) of the Federal Government and include all deaths by "presumed delinquent rivalry". All regressions include municipality and year fixed effects. Data available from 2006 to 2010. Standard errors clustered at the municipality level in parentheses. *** p<0.01, ** p<0.05, * p<0.1 Table 8 : The impact of homicide rates on NEET rates using the ENOE
Impacts on Educational Achievement: Inputs and Learning
Educational attainment is not the only potential educational consequence of violence. It is possible to hypothesize that although children are going to school at the same rates, there is a lower or higher quality of education being provided to them. Alternatively, one could think that due to stress, even the same quality of education produces lower levels of learning. In that case, we would expect to see an impact on learning outcomes and cognitive ability.
We cannot directly test the effects on education quality. However, we can look at the effect on inputs. Table 9 shows the differences-in-difference estimate on the impact of homicide rates (and "drug-related homicide rates") on the number of teachers in the municipality (columns 1 to 5); and on the number of schools (columns 6 to 10). We do not find any significant impact, although the coefficients are less precisely estimated than in the case of students and enrollment rates. Only one specification shows a significant coefficient, which is rather small at 0.6%. However, this is the least preferred specification as it does not include fixed effects.
The effect on the number of teachers could be explained by either teachers moving out of crime-ridden areas, or through the changes in demand for schooling services. Interestingly, there is also a (very small) effect in the number of schools. This could be driven by demand due to the migration of students, which may cause fewer school openings in places where outmigration is commonplace. Alternatively, it could also be driven by extortion to private schools (in fact, some businesses have closed in response to DTO gangs requiring private businesses to pay them in exchange for protection). Table 9 : The impact of homicide rates on the supply of schools and teachers Table 10 looks at the impact of homicide rates on learning, as measured by the Enlace test. We do not find a statistically significant impact on learning. Two things are important to note, however. First is that the results are much less precisely estimated. Second is that the reported migration changes the selection of students who take the test, so that even tighter estimated results would not be easy to interpret without knowing the test scores of those who migrate.
Dependent Variable: Logarithm of the number of teachers (columns 1-5) and of the number of schools (columns 6-10) Notes. Dependent variable is the log of total number of teachers for columns (1) to (5) and the log of the total number of schools for columns (6) to (10). Homicide rates are normalized according to the national homicide rate per 100,000 inhabitants in 2007 (general homicide rate of 8.3 and drug related homicide rate of 2.6). Drug-related homicides are collected by the National Council of Public Security (Consejo Nacional de Seguridad Pública) of the Federal Government and include all deaths by "presumed delinquent rivalry". Standard errors clustered at county level in parentheses. *** p<0.01, ** p<0.05, * p<0.1 The results do not point to large changes in learning as a result of increases of violence. However, given that these results are less tightly estimated, and the selection issues mentioned above, we interpret the result of no effect on learning with more care than the effect on enrollment, and we recognize the possibility that there is a significant impact on learning that we are unable to uncover.
Conclusions
Based on a growing literature that documents the negative impacts of violence (for example, Robles et al, 2013; Arias and Esquivel, 2013; Dell, 2014 and Velasquez, 2014) , one could expect a negative impact on education attainment. However, we find no such detrimental effect of homicide rates on education enrollments. The wealth of available data, and the large within-municipality variability in homicide rates, allows us to estimate very precisely a null or small impact on the number of students enrolled. Furthermore, we find that the school enrollment in affected municipalities goes down because of an effect of violence on migration out of those municipalities (and immigration into safer ones), and not because of a direct effect on individuals' schooling decisions.
Preparatory is the only school-level where we found an effect, albeit very small and not robust, on the number of students enrolled. However, even this result seems to arise from migration of would-be students from municipalities that are suffering increases in violence to safer places. When we estimate models on enrollment rates, we find no effect of violence. Increases in homicide rates are associated with some migration out of the municipalities that experienced more severe increases in violence, particularly of families with upper-secondary school aged (and college aged) children.
We cannot rule out effects of violence on other measures of human capital formation, such as learning. The effects of violence on migration would caution against causally interpreting small changes in mean test scores, since the composition of students and test takers is also affected.
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